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PURPOSE: The cucurbituril derivative and its production method are 
provided, thereby the cucurbituril derivatives which has various size of 
pore and improved solubility in common solvents can be produced, so 
as to be used in removing dyes and heavy metals in water. 
CONSTITUTION: The cucurbituril derivative useful for removing dyes 
and heavy metals in water are represented by formula (1), in which X 
is O, S or NH; R1 and R2 is independently hydrogen, C1 to C30 alkyl, 
C1 to C30 alkenyl, C1 to C30 alkynyl, C1 to C30 alkylthio, C1 to C30 
alkylcarboxyl, C1 to C30 hydroxyalkyl, C1 to C30 alkylsillyl, C1 to C30 
alkoxy, C1 to C30 haloalkyl, nitro, C1 to C30 alkylamine, amine, C1 to 
C30 aminoalkyl, unsubstituted C5 to C30 cycloalkyl or C4 to C30 

cycloalkyl having hetero atoms, or unsubstituted or C6 to C30 aryl having hetero atoms; and n is an integer of from 4 to 20, 
except that R1 is H, R2 is H, and X is O when n is 6, and R1 is CH3, R2 is H, and X is O when n is 5. The cucurbituril 
derivative is produced by adding acid into the compound (A); adding alkyl aldehyde (B) into the compound (A) and agitating 
at 70 to 95 deg. C; and agitating the resulted compound at 95 to 105 deg. C. 



COPYRIGHT 2001 KIPO 



Legal Status 

Date of request for an examination (20000615) 
Notification date of refusal decision (00000000) 
Final disposal of an application (registration) 
Date of final disposal of an application (20030827) 
Patent registration number (1004000820000) 
Date of registration (20030919) 

Number of opposition against the grant of a patent ( ) 
Date of opposition against the grant of a patent (00000000) 
Number of trial against decision to refuse ( ) 
Date of requesting trial against decision to refuse ( ) 



BEST A< 



WIPS PIView 3.3.3.1 



1 

1 


(19) CH&&J^5)§i(KR) 






(12) S^H^oi^a(A) 




(51) Int. CI. 


/ -4 4 \ Tl ~ltl MJ 

(1 1) 


1 0-2001 -0039662 


C070 487/04 


(43) SDHSIa} 


2001 T^05ti15iy 


(21.) 


10-2000-0033026 




(22) gglij JJ 


2000td06iM5Ei 




(3C) 


1019990045842 1999t*10U21 11 CH^Bi^(KR) 




(71) 832! 














790-330 






3^ S»A| fe^ aXrg £131 £ XI 




(72) WSJJ- 














/yu-ooo 






->j l L fc=l f — TT ftt i 1 L_J- — 1 -^r TL ^ ALO 1 KM Tl TT ft I- HI TIL fll fti> 771 SI ftl- TIL 


















790-330 






-w /. L t=» | — TT gt 11 UrjS TL S= AtQ 1 h-M Tl TT g|- TT 711 fll ftL 771 Tl ' — tt TL Ql ~7J C~ L 

SS^xxs A| □TfiAI'o CSo 1 a Al i£ s ^ Jit Ui s, h m A| s 3£ nr. AJ- c -r 1 fcr 


















790-ooU 






-m i l t=j f— tt ftu 1 1 L_i. — l ^ tl ^ xto i m ti n fti. "jn til ru ftl- tti ti * — *=* tl 04 m cu- 
3 o^xiic) AlsYfiAro tlM 1 El A| it ST o iif Ui a» Jii A| s 3E ur Ar -r tr 


















790-330 






->j A L fc=J i — tt x 1 L_k — 1 S: TL C= 1L01 Tl TT ftk TjTI TIL f~LI ftl- "Tl ftt TIL 






01 












790-330 






~7H xi- «=> 1 — TT ftU i 1 L_l- 7~J ^ TL ^ Al-Q 1 fcft Tl At-Q1 hH Tl TT SI- TJ. TIL TU SI- TTI SL ftk TIL. 

as^IniisAl o-raA^ tiro l s Al cio 1 s Al it s r o Ui ^ iii ^> j# 


















790-330 






DA AJ-S CZ JT ©> i j L-K~l & TLEAtQI tH Tl JT ftl- TIL TU ft|- 771 Tl t_ ^ a -t-i -j c+ 






01 93 S 
o e 






■T-l S -A. 










(77) 6!AfS^ 






(54) 







aft,^ 1 



X 



-CHR 2 J 



1^ — (*Ri 

N-CHR 2 j— 1 



-N 



V 

X 



IEST 



&?\±\m. o. S Eb NH0I3, R, R 2 fc Al^Oll 3708101 4»4s. C1-C302J »H7|, C1-C302J »3|y;i, C1-C302] C1-C302J 
»BEI25| ( C1-C302I ^^^r^^^Pl. C1-C302I 8fO|E = AIBa^| , C1 -C302I ttil g K^l , C1 -C302J tt^API, C1-C302I 
UfeSPI, C1-C302J ttUO^&i^l. Ofei^l, C1-C302] OJOIicBH^L 01x1^9 C5-C305J AKHBSttSPI SEfe 80 HISS »B aU= C4-C 
302J A^|gS»B^|, d|XI»S 5E^ SIIEIISSIJiM ^rXIJi 91^ 6 UIXI 30Sj O^^IS 01^015! f?o^¥EI nB 4 mil 202] 

§x0|2, Eh, n=6^ IIH, R, =H, R 2 =H. XD[ 021 S¥2I. n=5^ N. R, =CH 3 . R 



2006/3/16 



1 



WIPS PIView 3.3.3.1 



□UIE 

a/ii/d 

£ ie e gram tag ¥3idi^^ sesisi ijgsse ;HSf^2£ u£fy eeocq, 

E 3-5b tfgOII 1-3011 0>£f ¥?1bl¥i! ftSX|°| Xd 1§ UEIfcH EBBOICf. 

■ g Oj H» 

; »80| ^Shfer SI 3 S!0|£| #en3igr 

e fss ^^ai^i! ^Exii. n Eisgfgj g oi=j gaoii 22^, aa &AiioKJ|Sfe p-gre g[s*e?ig 5*3 sis lh¥°i ss 331^ 

OSB ^HSg ^5Hd|iPii *afl|S* OIS KISSffe »Ba| 01 2) SE 0fl 38 2 01 CI. 

^?iHI¥SS 1905t3 BflS!E(R. Behrend). D|0|0](E. Meyer), £H ^-ll (F. Rusche)0)l 2|»0j SISS g§SA) 0| fegOII 0Jsd( =£|3=l 

i!(glycoluril)2f !DH?£| SggfOISIES Stf(HCI) SXHSfOIIAH ^SAIS ¥SS°J S3§ Q§, o|g EZHS SB gtf°S ^013 g£ 
«#6hB §§ 28 4= aaCKLiebios Ann. Chem. 1905, 339. 1). H£)U. 0| Et!0f|AHfe 0| g»S0| C,' 0 H„ N 7 0 4 -2hJo2| gaw 

1981 a g(w. Mock) a li e<?Xr§8 oi saoi wxnsn Btmiy eoi nag ois 3icoai a&gs c 36 h 36 n 24 o,, 21 gg&is »fc 

Cr-Lr A r gg W»°01 x-fl SJSadl 2JSH 3 ?ii gBgaOCJ. Am. Chem. Soc. 1981, 103. 7367). 3SS 0| gggg ¥5HH|JPt!(cuc 
urbituriDOian SS3ra°ffl S CH gg& 3S2g ^dl*[6]«0|B*3 S8PIS &CI. 3 * ¥31dl¥[6]i!°1 DHdS g}g 0 | SXI9 
HU(DE 196 03 377 A1). 01 gJS0)| Ojsg, B j, sSSrQISIEOil 3tf ^ge^ §ei3¥§!g 3 r 8r0t 100X3 0|#2| BEOilAH ttSAIZi Q s 
OI &g §31§S 150X3 3E3rXI 3 r gSr01 g°«g fe^AI^! ¥1 a^AISIH ^31bl¥i!0| aOjHCr. 

□hep xiswxisi gg»gou strapi 01*101 a 01 ^ei ?abi?[6]get ^^93 3Ht!e m&&®o\\ sishahe ^bi^reinsi 

OI^OIIE, QD)|gg £ | 3¥ g^ S S ^Q|8|E2f£) f&gUi Sol 01 CHSDHSI C|0)|E>tPffll^geia^aO| 3£IS OIS QI^0nfi?31UI9[Sl 
H{decamethylcucurbitt5]uril}0l e3£iaCKAngew. Chem. Int. Ed. Engl. 1992. 31, 1475). 

«r*e> aoi. sxhwxi &«sioi sua ¥9ibiPi! ssisfe, 6:hsi eaais oi^oia ^3\mmi6]mn, sdwsh Bttns. o\mo\x a 

3 0|||3|3t W»S GH3rOHl¥31HI¥[5]i!0| S¥0|Cf. 01 SI- »0| eiHWXI &3ta ¥31bl¥i! ^Efllfe 3 g# * g§33^ DH¥ »»» 
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ups^i. ci-c3osi agJojej3i. ois!;i, ci-C30°i omiksfsoi. aixi^s 05-03021 AtoiB-sirioi se& amiisxfg s^n c4-c 

3021 Af0iaS8MI?l. blXI&@ SEfe 8iasa»B 2ife 6 l-HXI 3021 OtK?|£ Ol¥0)a ^ajgn n8 4 LHXI 2021 

S.^Oia. B. n-6H0|.R,-H. R«=H. X3hOeia*»,n»5H IB. R,-CHa.Rt 

=h. oei xhsisci. 

S WS2I ^SIJH 3|^2Sj j»flfc, (a-1) Mfi (A)CH|. 0| Sl&g (A) Igg 3|g°S Sh0| 3 y,^ 7g o, <yg «^ hSK)j egm a ° ^ m 2 
LHXI 20g2| 8MJ»C||8|= (B)B V31SI0I, 70 LHXI 95XI0IIAH jSttStte B3I: II 

(b--1) £PI &S §31gg 95 LHXI 105 10 Oil AH j2gh8t0| y§§ &SA|3|fe B*I:B SSSIfe 21 ?gog 8hfe 1£ HAIflfc ^91 HI 

sesisi 21128B011 °ioio* oi^oiacf. 
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B »32| ^gj«H 51^^! 3m fe SE». (a-2) SlUi (A)0||. 01 »«B (A) Igg sm 0A ^j, , go, tfj 

3ICJI 2 LHXI 20§2| ttllttaSIE (B)B ¥^»OI 70 LHXI 85 1; Oil AH BISAI31 g &EH2I S2HIB Sfe B3I; H 

(b-2) M &EH2| SZhXIB PI, OPIOII HD\ SZ}« Hi 3IS2S 8 |01 3 LHXI 7g£| tfg ¥?t8tOI 70 LHXI 105tJOO/H HeiSf 

= B31:« £88tb 2i ?§2S Shfe SlSf&J 1£ HA|£|fe ¥?1bl¥l l?SS|2| XU28B0I £18101 0|*PCH£!Ch 

B W9S| ^BJJH 316^1 ]»XPb SB. (a-3) 28rtt«?|0| Stfg (A). 01 SfSg (A) Igg 81-01 0.1 LHXI 1g2| H 2 UIXI 20g2| 

SffJ&GIISIE (B)B V^SIOf g&B Q§, OIB 80 LHXI 130TCOHAH tt§A|31 MS &EHSI SBIIiOIB gifc; &3||; g 

(b-3) S El HOI Oil. 01 gSIJlCH 1gg 3|g°£ SlOj 3 LHXI 7g°l 61 g ¥318101 70 UIXI 105TDOHAJ 2^8^ B3||:g S»8ffe 51 « 
S«£ SIfe lltfAj 1£ SA|£|fe ^3iti\^M SEfl|2| fllsaSOII °IS|0) OI¥0|£!CI. 
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12, 01 bf^ ae21 (e-1) B^IOilAi *H£|»3. £Oi£! 0^^o^ ¥E1 ^mxi 1£j ^3idl¥^ ^£a(n=9-20)M ££r B3I; S 

(e-1) &P| B3I2] ^Oi£! MS g6HA|31 g^o^¥EI 1 oj =i5Hbl¥i! «£a(n=5 81 7)S 23. MOil 

«tt£S¥EI 12 | =*5Hbl¥ij »Efl|(n=6)S £fe BPII:B CH S»»Q. 01 dK &D\ B3I0UH 2£ 12] ^u\^m ff£fl(n-S 

at /)fc. ea omesj sbsohb oisstoi »«w 121 ¥5Hdi¥ii ssaMia am^i 121 ^ui¥« 5?£a<n«7)£ sap^sfa. 

#pi Aiiyan }|^*j nj-xHife. &pi if^Ai 121 ^ui^b ttrnm m^B2\ ^piss hix. m^oii afe §3^21 xw, a aw bpiblh 
2i sm(s mmm±°\ apt. s^sie^. oi^»e±. a^^si, »&»b em- chpi£3ss2i ss a aw, ar« ap*. jhi^ at 

ad± H|I4>2| B*l §2 B4. OIS. ^PIOhBW Eb Of 01 t<^HJ- 3 S£a. 0)1*9 PI > BXISfe &JAH, g*l*£| 3^ SEb BBSI 

oies eixio^ Gil M§£ib ^iah, n^x[ gpta. gp>a. bpipi- eoinu ^iiwi ass 0121 gpta, fe°*2i bpwi. sj^g 
a=SAi a^a. sfe »»a. isa §y ^aaiei »»s2i »a % §11 asafsnainis sasi. pi wi gai^2i a^a. s^^ye 

2J ^ DH Oil OieShb ^§°S Sffe ^9 Oil 218^01 OI^Oj^Lf. 
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8MHQ23I, C1-C302J «a^ = ^^PI. C1-C302J aWIH-AIBUPI, C1-C302J ttCiftlHPI. C1-C302I B^API. C1-C302J »£«HP|, 
U^SPI. C1-C302j 0I-E1PI P OhSPI, C1-C302] OfOlinttHPL b|X|^@ C5-C3021 AhOISS&aPI «HEBSS»B i^H 2*1= C4-C 
302] AfO|«S»HP|. blxl^Q SE^ 5ilEil^g!Xfe PfXIIl 2*^ B^:^ 6 LHXI 302J Oimi\^ 0l¥CH5i ZQ£¥Ei £^£112, 4 UiXI 202J 
84*013, B. n=6^ M, Ri =H, R 2 =H, XP^ 021 S¥2f, n=5^ Offl. Ri =CH 3 , R 2 

=H. X^l- OB 3?b JJI2J2U. 

R, R 2 0i!Ai C1-C302J ?a^C! Ollfe OUKPI, Oil BP I. HSiPI. OI^H^^PI, Q^-¥^PI §0|H ( C1-C302] mBUMD\2\ 

=?m^21 Q\\g.$= R^W&1\ EEh: ^D\0\ 9iH f C1-C302] ^5|yP|2J =?nm21 0\\^ «| A|y (hexynyl)PPf C1-C3021 SSEISPISJ 

^a^B 011^^ ¥^0ilH^mO|EP| SE^ ^BEIMPIOI SlU, C1-C302I =?M^£1 0\\^ 3\^A\B^m^\ SE^ 

AI^HPIOI 9111, C1-C302I SfOIE^AISaPISI ?a^!B 0j|£^ 5fO|^^Al¥^PI SE^ SfOIE^AIOIIgPPh C1-C302] a h ^^^P|2J 

^^il^B Oil^^ Sfi!M£!01li!^iPI SE^ UlUMaiOHHAIBIPPt 212, C1-C302] S^API2| ^X-il^B Oil^^ Dim API SE^ OMAPPt 91 

3:01-0302] »s»hpi2| ^aaia oii^fe cf 3 , ch 2 ci eoi saa, 01-03021 omitaniPisi ?a^B oii^^ 2-omiinViPi ee^ 1 -oi- 

Oliji¥«PPh 212, blxl^S C5-C3021 AfOISSSaPISI =?a^B! OllSfe AK)|g£ffl|fiPI SEfe AhOISSfflBPPh 212, SIIEil^^XfM ^2 

2ife C4-C302J Afoiesaapiai ^pa^B oil ^ i= mnaifiiPi ee^ E^l^^^8^olHs^BPP^ 212, bixi^s b^4- 6 lhxi 3021 omi\s\ =? 

a 51 6! Oil^fe ffllUPI. £!iPi SE^ UH1PI0I2, §ilEil£§!X^g PHI 3 2A*r B4:4= 6 UIXI 302] 0HPI2J ^a^B OllSfe SjEIM¥S^iHI U 

pi ee^ niaiHPiom. 
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B8, S£tt Xi=r NH SE^ SOI ^2. &DI Rl a r 2 ^j. e«=L 4:^0111, nOi 5 LJIXI 2021 StBBS a 4 s &Cf. 
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S tfHOII mm ¥^bl¥H &g ^8 y§520|U, Sa»l2| & EH Oil Of 21 3^X1 H ^2S ?M^fe5[C[(£ 1 

S^flH gJSg. sf&B (A) Oil, 0| SUfS (A) 1 MM S[0\ 3 LHXI 7M2J ^mO\ SBBCK 0| (EH MOIU ^JlgDH^ sl^B 

3£2£AH, □ ^SE^ 1 LHXI 12M, «8| 6 LHXI 12M SEJI- dh^^Ch tf£| Oji^^ Baia¥B(R1=H):D|- sHJB (A) It gSHAIfJ 4 s 21 

5101^0 !=i§6i sggxib 82u, au. au. ew*. ai oiesj &mmm Mmmo. naa m*M3\t= &D\mm^s= a on a 

«**A*0| = , N.N-CI OilHSMO^DIE, Oil^M. Oil&M, SE^ 0183 g&SOHB Algtf 4= &CK 

#:;i turn (a)(x=o)^ s^i »aoii e&si vasn, swi §f^§ (a) a. rioi hoih, xji- oej eai^¥^^ ^a^o^ a^^a m&o\o 
¥ciiof2f see (oa &a 4=§^ se^ #01 a^a ^^isdh chi s«ia o§, oib ^aAisaet saaao. oioiai, e&esvEi soi 

U ^llgmm M^»H »BB (A)(X-0)« SICK Hi (A) (X = S, SE^ NH)EE 01 £f »Ah» U JS2S £M 4= 21 Ch 



i— f cid — I I 



o 

H 2 N^NH 2 



HN NH 



o 

II 

^ HN NH 

O O 

• (C) (A) 

3 #3| SH>M (A)(X=0)2f &BSOII. BUttQI8|£ (B)B ¥3W0| 70 Ul XI 95TC01IAH 6 LHXI 24AI2J8B jBB&Ch 01 31 Oil /H B 

fJ&Gl5lE (B)S| SBg Sf&g (A) 189 2 LHXI 2080101, W»S|»3|lb 4M SEOICh 3 £111 B^BCIISIE (B)2| ?*H32J OII^AH S§^ 

qisie, omieo^js,c ( Hsnis^QiaiE, en^^QioiE eoi y§g aizioi sumoii a>ELf ^^oi sg^o 

0\D\M, ^1 95 LHXI 1 05 1; Oil AH ^^A|9i g}§§ S^AI^JCf. Ol ^§ ^Hfgg y§g£, ^g8HS| fe^ eoil °*&*\ 

BeFXIO), g^^jo^ nOI 5 LHXI 20£! ^3ibl¥^ ^£^ll8gOJ|A| <y^9 2 0I&2I ¥^bl¥^ ^EX|I8S| g&g£ ^CH&a. 

^^I ^§ lUfs^ n=5ei ¥^lbl¥^ ^SXHI^H 5-30%, n=6ei ^9ib|^l 30-70%, n=721 ^^bl¥^ ^ExiPf 5-30%, n=8ei 

^^dl^^ o £X| |^|. 2 _ 15 o /o n =9~202i ¥^bl¥^ SEflPJ 1-10 %2J ^XHSF^ nOI 5 UiXI 20&1 ¥^bl¥^ ^E^IIMSJ e^M ^EHS 

neai. ^^i 95 mxi ios'cohaisi &i§i§§, g^ie^i ^st,^ a emMnaj ^£on ccfaf ^^bi¥^(n=6)oi ^3 ^eh^ 

□ .ff. £ 2M STSOFOt ^1 ^HFM^¥Ei 2f2f2| ^3ibl^^ ^SEx-IIM ^dl^Ch M^^SOII 2|S SBI »M0|| CH»OJ fiCI- X^|5^| 



eix-i, &01 «h 



'-imoi m^m c\m, ^ ^ chi ah ^xims, 121 ^bi^n ^Ex-ii(n=8)8 ^1 



x 

LI 

-N N — CHR 2 f J 

— N N — CHR 2 " 
X n 

^?I^S. Xiz: O, S Efe NHOIH, R, R 12 ^ /d^OH &3IIB10I 4=^, C1-C302I BH^I. C1-C302I B^yPI, C1-C30^ B^IU^I. C1-C30 

BUEIfiJI, C1-C302I BH^S^AI^L C1-C302I »0| H^AI gfH D\ , C1 -C302J C1 -C30SI B^AI^I, C1-C302I 

1\, L|eg^| ( C1-C302I Baojei^l. Ohei^l. C1-C30°J OFQIitBa^l, b|X|^@ C5-C302J A^0IM^^^3| SEfe 8IIEIISa»B i>2 2ife C4 
-C302| AhOIBSBB^I, blXl^S ollEH^glXfg D[X\H 91^ 6 LHXI 152J 0JB3IS OJ^CHSl 22^9 <M^£JH, n£ 4 LHXI 2 

021 a^oio. 



IT 



2006/3/16 
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Of feBfraoHAI ^3iti\mm S£a(n=6W ^3&EH^ ^£j£PIE Sfedl, 0| 9I[§S »0±! 22| ¥5Hbl¥i! SEa(n=8)2l- g£l^5fa. 
0| UN AhgSlb gOHfe g£? Olgg 4>g^(Na 2 S0 4 . K 2 S0 4 s), 0f°l-6l S( amine -acid salt) 4=§^ (H 2 N-R-NH 2 -2HCI g). Si^ 

4*8«!I §1 AfSSCL 0|£H& §0H^ §iii !i!22 n=6 21 ¥?1bl¥i! »£at n=8 £1 ¥3idl¥l! SEafe &Qi^°£ g ^ 

xi 8Pi a soil £ i§§ «ei» ^ SIM sa. 

io| ^3id|¥l' «£a(n=8)B &a8HU! ^0Hi=, &1\ ^3*8011 Of All SB ¥2f6K)j SI4AIZ1 CfM, OIB OtiSD. OJ2I0UA1 tit& 

sift Mm- oh aii ssi em¥myi^ 1:3 mxi 1:701a. Dam ^chsi oi^o^¥ei 12| =*^ai¥ii »Ea(n=9~20)B ato. 01 an a 

HflW 01^£|0i aohfflfc BEI 91101 3(filtercake)£¥EI B-g SSii 8£ 89AI3I2, 4^g£ S§2S¥EI fiW6| 221 ¥5Hbl¥i! 
*1l(n=5 SI 7)8 ^&m9.^ ^ 91Q. mOW mms\X\ S£ ?M2£¥Eib sf^ 12| ¥5Hbl¥H ^Ex1l(n=6)§ ^£¥2.^ £8 ^ SIM 

a?i ^skai 12J ¥5HU | ¥i j o £ ^,|( n=5 a 7 )i= £ 2oii uBy »» aoi sa ones 21 £0goHM oigohoi MdPf^s^a. 01^1 011 ai sai- chi 

&tt*niuife 1:0.7 uhxi 1:1.301a. at. am** 121 ¥^oi¥^ sesm w 7)21 £0^011 sm- 011 ess ¥^woi mmM?i en, 
01 it otaecf. 01 a a. 8a chi&^oii geHsixi afe sail aiea»oi=s»a(THF)/oFAiiEss naaaia aw&i 1 sj ^3immm s 

£a(n=7)B &EH^ 28 4= SUO. nam Bjtf Oil&MS gSHSJCH £0|£! Oj°»E ^§°-!!2£ XH^SSfOI 1 oj ¥ ^ U | 

¥g «Ea(n=5)B aSStEHS £8 4* 9XQ. 

asses, mmm (a), mmm (b)» **si usai. sbm ^gjon uisi-oi &21 §§§ soia ai &eh2i sztaa 28 4* 01 ai 

£tjEH2J §21X11 P-AI xH£|5f0| 12| ^^dl¥^ SEli »a«tfc ^SOICh 

01 it aa ^ ah smi tfHsa. §f08 (a)oii. 01 90s (a) i§§ pis^^ 0 .1 lhxi &b ¥?f5foi s»so. 01 cm &s « 

£±P S SEfe ^}|gQH£ 51°^ AH, 3 feSE « 01 £ §S»0. 

3>. &2I &&M0il sf08 (A) IBB »0| 2 LHXI 208, bf^^s^lfe 2 LHXI SilgfGIISIE (B)B ¥3K»0J 70 85X:0\\ 

m pmMdi a &EH2i sztaB Htea. 

^?i m ^eh2| e^xiiM a§, cm ^i chi saai n§ ji^^ 5K)1 3 luxi 7M°j ^b ¥^hmoi 70 mxi 10510011 ai jneteo. oi^ioiiah 
6t*B graoii (ifs^, s«jttn xns&sui- □^£^p^xls «^i *±m ytss, ^sbssj eoii a>aj- srafti ^axi^i^ sma. m 

nOI 5 Mill 2021 ^^bl¥^ ^£X|IB§0||A| ^1^9 2 OltfSI ^^dl¥^ ^£XIIB21 ^^M^ ^Oi^iCf. 

&~J\ &m 13fBS n=52i ¥3ib|¥^ ^JEXIPI- 5-30%, n=621 ^^bl¥^ ^£x-IPh 30-70%, n=7£! ^3ibl¥l ^SXIPh 5-30%, n=8£l 
¥5Hbl¥H SEM5I- 2-15 %, n=9-2021 ^^b!¥^ «£Ea^|- 1-10%2i ^IHsfe nOI 5 UiXI 2021 ^3ibl¥^ ^£^IP2J £08 &EH0IO. 

0I#, £ 2011 £AI9 =, ^iSl ¥^b|¥^2J 3d£±KH 0^^S3|- DFS^XIS AIAI 8KM »0A| 22J ¥3idl¥^ ^£^|(n=5-20)M ^ 

fcQ. 

ah^jhh xiis^a^, ^fiti ^^xi x-n^^a^f^ bs ^^ahoiiAH ^aisi^ ygoia. 01 ^as ^eunH ^anf df&^xi^ siein ^aoii 

uiwoi (a) a ^^^aioiE (B)si «hgAi #2i 0itb eoiAi gaas/d eamm g^oi 01 mbiuch 

aa»oi la ^3ibi¥^ ^£x^im 0^m^ aaoia. 01 chi a>=a, ^^fxi ^ssf uisnoi ^^bi¥^ ssas, noi 7 

21 ;S¥2j ^3ibl¥l 8ESI2I ^CH^2J 0^4^BO| mimn, nOI 621 ¥^bl¥^ ^CH^21 0^b|§ if^o^ 30B UEfya. 

as, n0as^ioii ifti (a), 01 mmm (a) ibb ?i^£^ »oi 0.1 uixi 1^21 ^ at 2 mxi 4^21 ^^^pisih (b)b ¥^»« ssao. 
01 tm <M-g b sEfe ^^i§oh^ §i^@ ^o^ah, 3 sj^e ^ m°^2j emboli dfai- ^m^^sm, 1 lhxi 12M, mm 6 lhxi 12M21 

51 0| *}^mCh m\Jl UAH, 01 £088 80 LHXI 1301C0UH SI§A|^C[. 01 15 LHXI 100 psi, SU b^^lo^fe 20 LHXI 80psi2J 

oj-e^ehCHl AH £l^mb 51 01 Hf§5{5m. EL^ fc ^^01 100psiM S^Ojife XHSSS^^PI- ?ISSm 15psi 0 1 21 21 S^CHlfe ^g^OI Xim 
£Jfe SXIIS0I aiOIAH dH^mXI 

&-J\ &mo\ &^£JB, £08B B SEfe ^^IgOH^ AHSJ8HQ 0|B 21^5^01 m^M^M mm ^EH2J BEIUCHM ^^CF. 

n ¥. eai^oioii, 01 bbihw ibb ^i^^^ atcM 3 lhxi 7^21 &m ¥^^s^o^ 70 lhxi iost;oiiAi jaaao. oi^iohah as m& « 

^KH » ¥ SlttH D^hXI^ m ^^IgOH^ §1^^ 51^ AH, 3 ^SE §^ 0II£ §i5fa. 

6r*s »eoii d>=^, sej^ « ^^kh ojs^ns fef^i u j§ ^h^8^ noi 5 lhxi 2021 ^^ai¥^ ^saBgoii/d 2 01 

^^1 ¥5Hdl¥ii ^EXIIBSI £0S£ SOISO. 

^>0| Sli ^Hfe^ n=521 ¥^bl¥^ ^SExiP^ 5-30%, n=62! ¥^bl¥^ ^^X]\D[ 30-70%, n=72! ¥^bl¥^ ^E.Xi\D[ 5-30%, n=821 
¥?ibl¥^ SEa^l- 2-15 %, n=9-2021 ¥^b|¥^ SSa^l- 1-10 %21 EXHefe nOI 5 LHXI 2021 ¥^bl¥l ^SEaBSj £08 &EH01CJ 



^31 M£|I}CH2| ^oj dhgoi y§ B9B£¥EI E 2 Oil EAI& ^£I^S ^, 5!^3KH Si ¥£HH ^S^XIS ^Aimoi 

2tfit&! 12J ¥^lbl¥^ ^Ea(n=5-20)B ^^P. 

t.^, 1 oil ah x^h S2i ¥^ibi¥^ »Easi asaaoii ciis^ot ttaa^is bp. 

x:?: : S2i ¥5ibi¥^ ^Ex-iife 2*08 (a)(x=o) ch^ mmm (a)(x-s)b Afgofe 518 asisnife, £ 121 0£mgJO|| a>aF «i3£^^^a. If 
08 (A)(x=s)fe ^eiiof ch<m Eis^anofs Afisfb 518 a£is^fe x^i- 021 3¥£f sue ^soii cadf mai»oi Ba^tesjo. hsi:q x^i- 

NH21 3¥0ilE, 012} ^Af^ bjgog 4, o^q 
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0121- sol £ iraoo »«w 121 ^ui^b ssa a£»se. Bgaaoi B aisppi- soistn ga otas. oiiea ea i8 ^?ig 
□h chi chb mm^ m&m oisstot ¥^bi^^ ssas £4*& hehs gg 4* sua. eb. 01 aeon ^s, noi 5 lhxi 2021 ¥^ 
bi^n sEaisgoiiAi a bis 2 01 #21 ^3iu\mm sEasa sbbb 4 s aa. 01 bbbb £ 221 »boii a>^ 2^21 ^hi^b » 
ess sa^Mja. 

^ WSOH a>E ]0| =a^ 0 |¥i! SESIfe AfOISSSj^MSJg CHHB 4 gH^AL LH¥0il 4 LHXI 15A2] 5§f ^XIH 910] M H! 

SI Hdl SEAL UHii (naphthalene) SEAL ^sai2!(carborane) SEAL II2.i ei!(fullerene) SEAL fill Sfl (ferrocene) SESL OfOBBte 
damantane) SEHI SB lliili LHSB 4= 2ia. 0|£f SOI B ^ h S2| ¥^bl¥B SEHte &JI Sfifgg LMStt 4= 2125? 01 g 
a <m§«*ho£ « E|g j. ^ ot a g|s|Ai 1 (HI Ai X2?|- 02i S?, °J2e S. »»£l e^0|£2} 3BB g£ ^ EH CHI /H ^ gOil ^20), pHOilAH 

s:»iss2i- ss'sfb ^fxm aa. nam x^i- s, nhoi^u. ri sb r2:h r^w e^ n a a}b°i ttw^iei s^oiibr ^JigoH 
oil mms\t= £iJg ^xm siouh, □ i\^m m&u ¥^bi^^oii oioh &o\e 2es ^ciaa. 

01 SL SOI m^Ai 12J ^3idl¥^ SEflfc a»B 32IM i£br §fi§§ 5Si 4 2*g SB OHJSI- ^J}2\ g§ °J^Oil^ ¥0|^ g 

31 ^XhSOi ?UlsH2 &OUH 3*fe OIB, OIB, ^3| BBBBjI- »Sf2»g Ollt 4= 2UI CH^Oil 3 SBBOt?} OH 

^ ^S^mCL ^5Hbl¥§! »£S2| ggSOtOII CH5I-0I ?»2|2£ QIMB, Bjl4^2J ^}|S£ HI>L S^Oil ^Ol- &b g§^2| a>L ^Ah 

« mummy a*, a^ss^, oi&bb^. g^^sfg, b&sib em- sb a:?i23ga2i ss ^ a:n. sr« am. * 

& ffll4 « XII & £ 5114*21 B« a B^L £ h Efe OIS. 83|0hBl» Ebr 0hDIE^3f H «I&B3IB 21X1 5fe £8A{. ttVBI S^r SEfc tt 

BBI Ol^e 21X1 5}-^ PI M§9b ^!AH, H^XI- g^^HI, g^^L Ub ^OI^U 511^1 »|i& IH2J S^^L ^^2J § 

^hJdi, 2is»ga^Ai a^a. ^§ s»a. M£i^i sy 3^saii2i »»bsi sa » aa. asohsnanis saa. »bis[si a^a. ^ 
m mm&m°\ ^qh, eon ss^^»a. 

Ol W &D\ ^^bl^^ SfEfllfc. 1 Oil AH n=6^ (EH, R, =H, R 2 =H, Offl ftVl §i/E^ n=5^ (EH, R,=CH 3f R 2 =H, XD[ OBI Ml 

^ ;&M AhgS^IE BO.o 

B ^ K S2J ^3ib|^^ ^EX^IS »2f S^ gg^OtOH ^mo[^ 3^. ¥5ibl¥^ ^EX||2J UEHb: ^^6| ^S£IXI St^CL ^, 

sQi2j ^f>jUi¥^ ^EaiI orLf^rM el^lorOi Ar§6rur 51 E ^rWorH, 01 ci 3rXi T^^ibi^^ ^EXiiS2j ej-£HE Ar^orfe 5iE 

^hfeS^a. H£iU r s2f^^ ggJB 4^01 21^, E 1 Oil UEIUi ttt2f S^ AiPhXI gTS g Oib: B^HI &^E^¥Ei t,^@ 013 ^Xl ¥^bl^^ 

^;Eae2i mmmm nms ah§^ ^E2i ^ai^se »xi xi ^^i uncoil gasBoiiAi caiman ^ 4= sia. 

01 SL B ^SI 5PI ^ Al OilS MOi g@SPIS m£J, B ^S0| 8PI ftlAIOHSei- &S£lfe 5^ OfLICf. 
ST^OII 1. m% y ^ 12J ¥9ib|^^(n=5, X=O f Ri , R 2 =H)2j 15 

a i2i a£»B 

9M.»^ 4§^1 20m^0i| ^d|3¥^ 5.68gM ¥^^hO< 70 e C01lAi I^fSa. 0| &m ^l^MOil SMSQIolE 7.0^M 70-75 8 C Oil AH 24 

Aiyeei- 3iH»saa. 

n m, &m mmmm 95-100*0^ mbuh 12ai^=^ ch jn&fmaa. oichai, oi ^t^goii g so^m :nmoj ai^i cii, ouii^ 
i.oii i\mo\ iss^a. ^oi^i ssii o^ibs aiisss ch, 24ai^§21- 2i56faa. 

§211 200^2] MOil 88HB OI, BOD ^Xl 8^^ 019-811 a^»«a. ^CH5i 01^ Oil O^IB 800 m^M ^fS^OI SSil DAI M 

«*iaa. s^ii oi m oh OM, oi* mhi oii&mhj chi&S34 ^^¥nibi=i:igj) 200^011 gsHAi^a. aa- oiiBg^ ses 

^Oil §6H£IXI ill 01 01 a^B Qi, 01^ Oil OUilE 100mm D\oW SSli ^^AI^Qf. 

6f?i ssn oias en, owibss a^sm 24Aiasa ae^^Ai^a. ei^s na^^e im m& 4§^oii sshai^j dh, oib 5 m 
xi jo-coiiAH aa»a ^ aa#a2i ¥^bi¥[5]^g ^sicf(4=e: 10%). 

a?2i 

eai3^^ 5.68g0il SMSGII5IE 8n^g ¥^01 75'COilAi 20^^21- I^SQ. 

3 ^Ol She s&aoil 12M S£h 4g^ 1m£M ¥^SH1 ( 70 LH XI 75*C2] gEOilAi 30^g2h IH^5^CL «I80| &}§g^jO| ^ 

oixi^Ai ^'oi aa. &o\& mm b» owibss a«iB a§, ois bah ssei^maa. 

^Oi^l Sf&MOll 11M2J mtt 4-g^ 18m«M ¥^hB Dfi, 80 °C Oil AH 12AiaSB iCTSa. 

«3| ^1 BBBOII M 200m«S ¥^^6^01 «AjAia Cfl, OUil^ 1.0IB ^FSFOl SSii H^AI^DL ^0H5! SSii 01 3B Cf§, 01 §£g 

e s 2oor^2f ofaiib 8oo^2j B&S2i|0ii imoi 5M#2.^ n&>mac:L ssss oinfB as. OIB S 200m£0il g6H5h^a. 01^, SOil 
21 ¥^g oi^b c[§, oi^ oil o[M\m i.oig ¥^f^oi ^^Ai^a. owibs oigmoi ssii ojufB ai, ^oisi uai 

g m 50<M9} OilBg 60m«2J ^^§°«Oil SfflWSia. §3f OilBM2j g^g^Oil gofi£JXI ¥bi 0l»»a O^eijOil OUHIB 500m«M ^hShCM 

g^Ai^a. ^oh2 ssgg oi »b am, ofaass asism 24Aiaga asmoi ¥^bi¥[5]^e ^2ia(4=e: 10%). 
a?2i as^a 

3^S}§^|0i| ^2.13^^ 5.68g, SM^QI6IE 10.0ml. SB 8^ I.OmlB B»B QI, OIB 115^C0i|Ai 12AIZ}§2h ^Al^a. 

^r^i &>goi bs£j&, na msoi ^^£j2ia. oi na ^si im o^ibes a^B ai, oim ^ah ^sssmaa. 2a ift^g 

Oil 10M »6h 10m«S 3J»0J 80TC0ilAi 12AiaSB SB»5&a. 

^^1 i^it 2oom^2j soHi sj^Ai^i en, oi-Aiis i .oib 5h«K» sail s^Ai^a. ^oi£! ssi§ oiamn 0|g OUil^^^ Mm 

B OI, 25Aie>M2h 5IS2iSSf5aa. 

^o^tts BEST AVAI f ^BLS COPY , 
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6PI as Wl COSf £012 §211 B 200m*£h OhAilS 600m*2] ^tm^Oil SfflSHaQ. 01^, OtaS Cl§, £0i2 SSii « 150 

m«Cfl SfflAiaQ. 8 Oil i8H£|X| Qffc ¥^g Oj°«0{| OhAilS 1.0JB ¥3W« S5!§i 8«AiaCK 84S was Q§, 01 

a£! 8388 8 50m* 2f CHI 60 m* °j g^i^Oll g5H6-h2tCh. 8a Oil&8°l £tfi™ Oil ±~XI ¥^ 01 as Q§, 01™ Oil OhAilS 500 

m§ Dmo\ §288 m&M&o. 

awa §288 oias am, ohAiis^ nmwx ssasshoi aaa &Enei ¥5Hdi¥[5]i!8 aacK^«: 10%). 

' HMMR(D 2 0/CF 3 COOD/D 2 S04. 500MHz): 6 4.43(d, 10H, J=15.5Hz), 5.65(s. 10H), 5.85(d. 10H, J=15.5Hz) 
13 C NMR(D 2 0/CF 3 COOD/D 2 S0 4 , 125MHz): 6 54.0, 72.9, 160.0 
83 Oil 2. »SfA| 121 ¥3idl¥l(n=7, X=0, R, , R 2 =H)£j HIS 
«tS| Ailing 

9M ' 86.^8^1 20 m* Oil 5.68gM ¥3^01 70 8 C Oil AH 30SSS UW»SCf. 0| g& v 80il SMSQIolE 7.0m* M 3H&0I 75 "C Oil 

ah 24Aias& ays* a a. 

&d\ &m mm mow § 2oom*M ?mo\ a§, ohA«s 1.0 *8 :?hahoi ssn agshacK 2*ch2 S2§§ :h=:q ohAiis8 

/Jiaiff a§, 24Ai^=oh as^acf, 

§288 8 200m* £f OhAilS 800m* £&g°»0|| ¥2>hS CIS, 5«S» 5iB»aO. SSii Olifi Cfl, SSii 8 200m*£f OhAii^ 

6oom*oj e^g^oii ¥^shoi s^eei jn^mach. 01 a sin oib omis°^ Aii m s ui, 24AiaSB asaswao. 

mibmm 8 ioom* oil i6HS cn P 8 oil mi at ¥^ oiashoi *ii>iehau. oi^oii ohAiis i.o*m ¥^moi §288 aaAiaa. a 
ch eii sail was on, on 8 50m*si m&m 50m*°i g&g^o^ gaui^u. 

Ba chi&s°j g&g°»oii mi &fc ojaami chi, o\m oi-aiishs ah^skm 24Aias°t asasmau. 

SUB SOil g8HA|3|H, 8011 i§H£|X| Ufe ^&^2| StfB JhShOI 2*25^1 i^HAI^U. 2CH2 g^Oil, §°-^ ¥ni2J 5% Oil 

U61fe ¥Hli*2J EH^dhShOl^^l+8 £^^1 3hS Cfg, 0hAilS8 12AiaS» Oil AH g3| S^AiaCh m\H UAH, OIS 6*C^ SB 
8 £132011 12AiaS» Ma»a ¥^ ^3 8EH£I ^5Hd|Jp[7]ii8 aach(4*8: 20%). 

HI22I Ailing 

0?-l3¥H 5.68g0il SiUQISIE 7.0m*g ^D\B\0\ 70 °C Oil AH 30SSS J2^ShaCh. 0| «t§ §^0il 12M Btf 4*i^ 1.0m*g ¥^11 UAH 
75 :C Oil AH 30S82} S^SfSU. 

ei#0| &1£I2, «t§ g^OI ^OiXISAH ^01 ^CH^U. ^ CH Si MM 8a 0^1^°^ Ail ^ sy m AH sig^Sef^Cf. ^CHSI HX]\ s\mm 

m :11M ^A^g^ 10m* M ^^8^01 80 °C Oil AH 12AiaSB IB»21D. 

^il gf^gOil 8 200m* M ^»0| m^mJl, Oh 1.0m*M PfshOl S'SIf ^^AI^U. ^ CH 21 SSii 0)a» 01 S288 8 

200m* 2f OhAilS 600m*£j ^^goHQil ^f-ShCM 5^^^ 1^6faCf. SSii OiaS Cfl, OIS OFAHS°£ All ^ oh 01 24A|Zie^ 252126^ 

U,: 

^^1 Hit 8 100m* Oil gSHS U8, SOil g5H£|XI ¥f B OiaSh^ OiaS g^Oil OhAllS 1 .Om*M ?\o\0\ §211 UA| l^AI^U. 
0hA||S8 OlgShOI 11288 OiaK QI, 0| SSii 8 50m*2h Dll&g 60m*2J ^^g°«0il goH Sf^U. 8a Oil§m°l SBS^OII g 

¥^8 Oiaem 0hAHS2S Ail^ShOI 24A|ZI§9i 21 SOU AH 2£5f£U. 

3SI M^-8 8011 g5H5h^, SOil §eH£IXI &a S^S ^hShCM &a§l gsHmaU. 01 S^OII. ¥EI21 5%0il oHS 

8hfc ¥HIM THFS ^^J^^^il DmH 0[M\S9 12AiaSff S3|*^Aia 61C^ 3E^S yi&inouH i2Aiasa sasf 

01 :¥^2J ^SlEHej ^^bl^[7]^8 ^2iU(^8:20%). 

H32I Xili^S 

3&eJ83IO|| ^dl^^H 5.68g. SM^GISIH 10.0m*. as B« 1.0ml« SBfi Chi, OIS 1 1 5 r: CHI AH 12AIZ1SS ^SAI^U. 

^: j i eieoi &^£j^Ai nxii g^oi g^aach. 01 ^xii mmm 8a ohAHisn^ ahi^s ai, oib ^ah as^^ah^u. 253 hxii 2h&8 

Oil 10M m& iOm*M ^hShOI 80lC0ilAH 12AI&SS B^ohSiCh. 

Sie I^ii 200m*oj B0| sj^AIZJ Qfi, OhAilS 1 .0*M ^hshOj SS88 ^^AI^U. ^Oi£l §288 OiashU 0| SS88 8 200 
m*£h OhAilS 800m* £| ^thg^Oil 3hohH 5M§^ 52B»5aCJ. 

^012 SS88 01 as Chi, §288 8 200m*2f OhAilS 600m* Oil 5^e&i 1B»21D. §288 0138 Cl§, 018 OhAilS^ 

^ AHI^shOj 24A|Zh=9i 25tH^6h^U. 

Hit 8 100m*0l| S8HS Oi, 8 Oil eaHSIXI ¥gS Oia»at>. ^012 OlOHOil OhAilS 1.018 ¥2h6-h01 §288 ChAI ^^A| 
§288 0<aS Chi, 01 §288 8 50m*2h Oil SB 60m*°| ^tJg^Oil iSHSh^Ch. 

0I#, 8a CHI&8HJ SSS^IOII ^X| ¥^8 OtaS Chi, 01 B OhAilSo^ Ail^ohO^ 24AiagS 2§2d£Sh2LCh 
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ass nn\ mow mmt>in, mow mi art ¥^s a&g 5<y5g:Hi ¥omo\ gaHAiao. oi sqoii, ¥11121 5 

%0|| oHSSfb ¥Hie THFS 5£j5ij:HI Cfi, OMIBB 2AI21 ^SOIlAi gZ>|S^AIEl * 6tS SiS y&HOllAH 12AI3SB 
5fB ¥^ &EH°I #EH£i ^31til¥[7]i!S SStCK^a: 20%). 

1 HiN]MR(D 2 0/CF 3 COOD/D 2 SC>4, 500MHz): 6 4.29(d. 14H. J=15.5Hz). 5.60(s. 14H), 5.91 (d. 14H. J=15.5Hz) 
13 C NMR(D 2 0/CF 3 COOD/D 2 S04. 125MHz): 6 56.5, 75.2. 160.2 
BfgOfl 3. If^Ai 12J ¥ ^,y,e^( n=8( X =0, R, . R 2 =H)2J 15 

go^aoii 5.68gm 9M ma 20m«M an, oia 7oicoiiAi 30s§2[ aystao. oiouh, &m mmmow 5ii 

Ell SI E 7.0m«g ¥imH 75*0 011 AH 24AI2JSQ- 2^ofaQ. 

a?\ &m mmmm s ioo^s m^M^i cn, oi g™e 6°c mxi ^eoii ah 12A13 lh xi 3use* aa»a ¥±» i§ &eh°i ^di¥[8]t! 

e ^SiCK^M: 10%). 

»3 M&I530II 5.68g3f 2BBQI8IE 7.0m*S &H, 01 B 70 TC Oil AH 30SS2* m&SFHO. OjOiAH, &D\ «>g £1^011 1.0 

ntffl ¥^6[5 75°C0llAH 30^§2h CH Zl&Bt&Q. 

MSOI S3 SIS g^OI ^CHXI^AH iji^Si&O. 2015! US M2f AM/dlB£S AHBB DM. ^AH BBaS»aO. 51^25^ 

^ oh oil 11M »6h 10m«M 3f»2 80*0011 Ai 12AI&6& 2^5^a. 

#31 B'^mo\\ m 100^M Jlo[0\ m^Mti U§, ^eOiiA-i 12AIZr UiXj 31152! t^asta ¥±q i§ &EH2I ?31UI^[8]E1S SHO(^ 
S:;10%). 

nem^ioii gai3¥B s.68g. sbsjeiisie io.om«, zim s« i.om«B eve a§, oib ustdoiiai i2Aiase eiSAi&o. 

b>s 0 | &l£|^Ai 3 XII g&OI U££J2iO. OI 3» Bj» OI-AIIBOS Q§, OIS ^AH Sg2S6>aO. 2159 Ha 2t»8 

Oil 10M %t& ^§°-l| 10m*M Ph»OI 80t;01IA1 12AiaSB S^^aCf. 

6PI °JI ilfli 150m«o| gojj oj^Al^i Oi, ^ 2 Oil AH 12 Aia UIXI 3^§^ S2*o^ ¥^ SS^EHei bl ¥[8] 1^ M 2&0(^s: 10 
%) 

1 H-NMR(D 2 0/CF 3 COOD/D 2 S0 4 , 500MHz): 6 4.28(d, 16H. J=15.5Hz), 5.60(s, 14H), 5.93(d. 16H, J=15.5Hz) 
13 C NMR(D 2 0/CF 3 COOD/D 2 S0 4 . 125MHz): 6 57.6. 75.9. 160.5 

&5\ ®&o\\ i-3oii D>£f m 59 ^3ibi^^ ^sexiisj ^§ ?5^a§ oi§moi ^eia^ooi. ^i^ihj x# ^§ £ 3-5 

oil -uay ut^a bo. 

tt^OII 4. 121 ^^dl¥H(n=6. X=O f R, . R 2 =H)£j 

ait si ais^e 

«Vg M2l^30il e£|3¥l 5.68gH|- 9M »^ 4^g^ 20r^M 01 M 70°C01IAi 30^^^ aKCHttO. OlOiAi, &D\ *}m ^t^MOll Sli 

□ISIH 7.0m«M ^DmH 75 "C Oil AH 24A|ZtSB 2B»21D. 

6r?l ^§ SttBOU B 200m«M U^AIZi OM. Ol^lOil 01- All B 1.0IB ¥imO\ SSii ^^Aj^O. ^ CH 51 SSii OOtet OS. 01 S^iM 

a^a ii5!ge oi ae om, o\m m 2oomisi- o^ahis 6oo^ph gife^oii ^i-si-oi sMPet as»2m. 

^CH 51 S5i^e OIHI^ Cfi, £J5±^e B 200f^2j- OtrAIIS 600 m£ Oil DmH 5SS^ JH^maO. SSB§ 01 1» B Oe. 01 M Of Ail 

S All S| 3^01 24AiaS» 5IS215S^O. 

«^i isfii b ioom£oii sns ai. soy geHsixi otaes oe.oiM ouHie^^ nmmo\ 24Ai2»ss aeaswoi a 

« ;^EH2l ¥91bl¥[6]BS ^2iO(4=e: 50%). 

»i22i aissa 

eei^BOil e£|3¥^ 5.68gHf 5M&QI8IE 7.0n^S OIS 70 1C Oil AH 30^^21 M&$t%LQ. OlOiAi. &D\ &h§ &BBM B6h 1.0 
m«B ¥^^H1 75 tOil AH 30S§2[ CH B^S^O. 

bsoi geHoi ^oixi^Ai mmzi&Q. &o\& mm ii awaiib2s jihssmi Mae a§, »ah agassfao. 5isa5^ 

as 3i a s&chi 1 1 m ma )o^m ^sm sotcoiiai i2Aiasa ja»»sao. 

»3i &m mmmow s 2oom«M ^fmoi si^Aia a§, okhib i.oib 3Woi S5iee ^^ai^o. ^ch51 sen oiaa cn, m 

200 m£ 2} 0U1IE 800m*£| g^g^Oll ¥3|-SH2 5Se^ HB8HSO. 
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£oia gjsgg omm as, sags s 2oomisi om\s 6oom«oii ses& n&si&a. sags m™» □§ 0 ib ofjni?° 
smss s ioom«ofi sshs as, goii sshsixi as v^s oiagf as, oib o^eas a-h^sk* 24Aiz>=°f asassioi eat 2 

fll &EH&1 ¥5Hd|¥[6]t!S 22iO(4»g: 50%). 

3aas3i«i sais^e 5.68g. sg&aisi= 8.o<n«, as gif i.omtB os, oib 1 15 , co^lA^ i2Aiase> y§Aiaa. 

&soi &§£isah Hi gg^oi sgsiaa. oi mxii ggm §a omigog Ma | e as, 019 &ah asasshsia as@ aa »&g 
oil iom »a lomtB imu bo-cwm i2Aias& nsmaa. 

Siii 200-n«°| §0)1 S4JAI2J Qg, OMS 1.0fg SSSS S«AIHCK &0\B SSif 0)j»8h3 01 gJlif g 200 

n^Pi OlAHIg 800m«°J S&SS!}0|| 3f8H! 5Sg°! H^SI^a. ~ " ~ ~ "' "~ 

^o\e & &mm oij»e as, sagg g 2oon*a- otAue 6oom«oii omn ssse* imsiaa. sa§§ ocnm as oib ou-iig° 
s AiisiShoi 24Ai^=e> asa^shaa. ' _ 

&:<\ smmm s ioom<oii §sh& as, goii ssheixi as vss oiae as.ois of^igss Hmmoi 24Aiztset asassioi ?*■ h 

HI #EH2J ^3ibl*[6]BS ^S(a(4=g: 50%). 

' HNMR(D 2 0/CF3COOD/D 2 S04, 500MHz): 6 4.31 (d. 1 2H, J=1 5.5Hz). 5.59{s. 12H), 5.87(d, 1 2H. J=1 5.5Hz) 
13 C NMR(D 2 0/CF 3 COOD/D 2 S0 4 . 125MHz): 6 55.3. 74.2. 160.0 

SI" AH rV4l C St A I 4 r»l 3TUIIFS3I/.. r I II Tl ~ _.. 

« c^vii u. ^f=,--s i-^i r^1U|xsUl-0 M1A| ^U, A=U, Mi , M2=M;^ All r£ 

M 1,2| X||£»g 

9M.B4 20m£0i| 5.68gg ¥^61-01 70TCCHIAH HBWaa. 0! «JI &BB01 SM^QIolH 7.0m*M Dmo\ 70-75 "COII/d 24 

AltM-flPi iDShCI-SSP-. 

3 t»s s&si 95-iooics m&M i2Aiasa en atawao. oiouh, oi eta sbboii b so^m jwoi a* ai& cn oiaie 

1.QJB 3W0J S'Sii S«»aCK ^Oi£J >l=H OhAilBM «a|S U§, 24AiaSfifr 2!2»01 n0| 5 LHXI 20PJ ^9ib|¥^ 

BSI iHii HHCh 01 ttH n=5 SI ¥*til¥« SEfllfc; 15%. n=6°l R£*fc 50%, n=72J ^bl^B S£E«fe 20 % n=82J 

¥?1HI¥i! ^£^1^ 10 %, n=9~20ei ¥^dl¥il 5 %9XQ. 

HI22I 

eEi|3^^ 5.68g0il 8m«M ¥^h6F01 75 °C Oil AH 20^^ 2^3faQ. 

n *, ^Ol y§ BtreOII 12M S6i ^g^l 1m£g ¥^5f]l ( 70 LflXI 75'C£J g£0||Aj 30^§^ SymaCf o^OI ^gg^OI ^ 

01XIQ/H ^0| ^Oi^l if gill- 0I-AIIB2S. Aliaiffi- Ci-M. OIM &"AH SSaSWHCf. ^ -- -- - ^ 

^chs! na mmmou hmsj *^ is^m as. sotcoiiah i2Aiase s&imoi n oi 5 uxi 2oei ^^bi^^ ^^a-iim^ b&s 

B 01 £TH n=5 21 ¥3ib|¥^ ^£a^ 15%, n=6ot ^^bl¥^ ^£X-|[^ 50 %, n=72J ¥91bl^^ ^£a^ 20 %, n=8£l ¥^bl¥^' 

^£1^ 10 %, n=9~202i ¥^bl¥^ 5 %»Ck " " ' 

H^aS^IOII 5.68g, SBttdSIE 10.0^, ge t.oinfB BBS Oi, OIB 115°C0ilAH 12AiagB ^^Al^Cf. 

^^oi ^^£i^, 3a ^01 mssiziQ. oi na owsss ah sib ci§, oib bah ssasshaa na bbb 

dl -10M B6I- 4=g^l 10m«g D[B[0\ 80lC0j|AH 12Aia»a IH^SfOj nOI 5 LHXI 202i ¥31HI¥B ^S^IMSI iiii ^2iC| 0| EH n=50l ^ 
JIISS^osJcl 5 ^ JjJ 61 ¥ ^ 0,¥ ^ 50%, n=7£! ¥^bl¥^ ^Elb 20%, n=8ei ¥^b|^i! ^Ea^ 10 %, n=9~202i 

if^oii 1-521- ^A^oh ah^Qjj a^gi S p, 
n=s, x=o, Ri =mmj\, R 2 =^^ei ¥3ibi^^ mmm, 

n=7, X=0, Ri =01111^1, R 2 =^^ei ^Xbl^^ SUhB, 
n=6, X=O f R^H^H^I, R 2 =4^^ei ¥^lbl¥^ SUfM, 
n=5. X=0, R, =0|4:HSB^I ( R 2 =4=4:21 ¥^b|¥^ Sf&B, 
n=7, X=0, Ri =^i;|, R 2 =4-^ei ¥^bl¥H sf^B. 
n=f3, X=0, R, =0|^¥^^l. R 2 =4=4:01 ^^bl¥il §HJB, 
n=5, X=0. R 1 =Efe«^^| > r 2 =4,^0] ^^ b \^ m m 
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rr=6, x=o, r, =ffliy:?i, r 2 =4»±2J ^^itii^m mmm. 

n=(5. X=0. R,=EI£iy9|, R 2 =^±2J ¥9)bl¥i! Simm, 

n=s. x=o, r, =^i. r 2 =chii^|oi mmm. 

n=<5. X=0. R, =4=±, R 2 =HSi)3|oj ^91b|ipl at&g. 

n=(3. X=0. R, =4»±. R 2 =ffliy?|oi ^fHdl^i) Stg^g, 

n=(3. X=0. R,=4=±. R 2 =Se.|gS£0||19|°l ¥91bl¥i! Sttrg. 

n=7. X=0, R, =4*±, R 2 = e£|g = 2S0 |ll^!ej ^3idl¥g Sttfg, 

n=<3. X=0. R,=4=±. R 2 =S£IM¥£Sfiliy9|oi ?9jH|fi §imm, 

n=(3. X=0, R,=4»4:. R 2 =a,a,a-e£|gs £sg sgj3,oi ^^ H) eg && g r 

n=(3, X=0. R, =0)1191, R 2 =0)I19|2J ^^meg i^g, 

n=(>. X=0, R, =0)1191, R 2 =HS!9|°J =i^b|eg sfffg > 

n=(), x=o. r, =chi s . R 2 =miy9i°i ??iyifi mmm, 

n=6, X=O t R, =0)1191, R 2 =M£|g£S0||19|°! =i^dl¥fe' SUfg, 

n=(3, X=0. R, =011191, R 2 =E£|g¥2g0)H9l°! ^9ibl¥g StBg, 

n=6. X=0, R, =0)1191, R 2 =n)£fM¥££IHiy 91 2J =i9ibl¥g simm. 

n=6, X=0. R, =0)1191, R 2 =a.,a.a-S£l i?£S§ ipgj 9| 9J ^bl^g Stitgg tf&Stact. 

M« 6. 12) ¥5Hb|ipl(n=5, X=S, R, . R 2 =H)2) X||2 

eeia^g oft! see (akx=s)s Mgofe 31s aawafc. itso)i iat g as 930 ii am ^Aistoi 

»«0I 7. Sm&) 121 ¥9)b)¥l(n=7. X=S, R, , R 2 =H)2| SIS 

eeis^g cut! stars (A)(x=sm ms»& 31s aiasm^. traoii 2£t §i§ agon ais* ^Aistoi s^gg 
eraoo 8. sraf&i 121 ¥^bi¥i!(n=8. x=s, r, , r 2 =h)2| his 

geis^i! coii SBg (a)(x=s)b Atg3ti= 5jg «2i»afc. ergon 33 iis atuon ©st &Mmo\ ^2|gg ersstact. 

BrgOfl 9. StSf±j 12) =»9)dl¥i!(n=6. X=S, R, . R 2 =H)2| as 

3£|3?|| 0)ai mms ( A )(X=S)S AtSStfe 3JS DI2|SHlfe, erg 0|| 42t 3tS0|| nt£t ^AlStOI =^i§ irgstsscr. 

ttgoi 10. St 12) ^9tblPl(n=5 UXI 20. X=S. R, . R 2 =H)2| *)|S 

S£i3¥n ai 6! stem (a)(x=s)b Atsstfe as Jiisistafe, ergon sst sa& atgon tttet ^aiskx =^i§ ergsracr. 
a«. &9i ergon 1-50I ojs ^9)bi¥i *£aasi *9iss 10 §2tg ^aa9i sima st9i urnm gstact. 

«!A|0|| 1 

fp'°5 Cl *'- ^(Direct Red) 5B(A|bt-9tO|9|(Ciba-GeigyAt) 30mgg S 150m«0)| ggHStO) ^9| gg 4=§°!jg ^blot°JQ 01 °9I sa 
S ^g°"2) i«Ji 9| & OS. 01910)1 ^H|*[7]H 150m 0 g ¥9totO) 30Sg2f SiBsTaV 0) ,.9) a 

Stlfx m § iS'S * s s ^ a ™ ^ s * ^ §o -< 

R-{(¥^UI¥[7]BS ^2) gg §o«2| S3A)|9))xl00}/(¥91bl¥[7]lS XH£|St9| 0122) gg i!» a SSAHI9I) 

^5!^^ ^ SOil &'AI5ta. At§S gS2| gf|°hg lEistoi 2,^2) Xt2|^ SI S4» i»gg§ M«ri n =,31^ n ing 11 

LG Co ' n^m 'St* 150(Reactive Navy Blue HE-R 150)021 Co.), P^ffl^ 0|-3(Disperse Yellow E-3)( 

LG Co.). CliEH^ EJ/3 MiP 0)1^-11 sy (Disperse T/Q Blue S-GL)(LG Co.). SSIXI QI|^(Oran 0 e TGL)(A|bt-9t0|9| AfjOIHCt. 

[S 1] 
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A,max (nm] 


xHdi a mm 

MP\ 


^■1 — 1 -T - SO AH 


R (%) 


Direct Red 5B 


A\m-D10\D\ 


510 


1.43 


2.37x1 0~ z 




Reactive Blue 
HE-G 


aei 
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1.13 


3.93x1 0" 2 


U.o 




662 


1.18 


3.77x1 0" 3 


Direct Solophenyl 
Violet 4BL 


A\b[-D[0\D\ 




n 77Q 


y./4xio 


1 Q 


Reactive Navy Blue 
HE-R 150 




609 


0.262 


1.57x10'* 


U.D 


Disperse Yellow 
E-3 


LG 


429 


0.774 


2.33x1 0' 2 


Q A 


Disperse T/Q Blue 
S-GL 200 


LG 


776 


0.386 


3.25x1 0"* 


0.8 


Orange TGL 


AlHf-OrOPI 


419 


0.161 


8.69x1 0"* 


5.4 



4'AI0fl2 

¥5HUI¥[7]g 150m 0 ¥31HI¥[7]g 80m 0 2f ¥3Hdl*P[8]i! 70mg°| lfi§ MSB 2i «l2|8Knt D§!|e aic=r D j r e C tR 

ed;5B(A|HH3WPIAf)» MSB AIAIOB 131 »ttO| OSf ft|A|8tO| ¥5Hdl^[7]H» ^5HHI¥[8]ii°J &tt8£ xHdl B «a»X| 

apoi CH«0| 2,-421 SI B4= ^SSi S°-*0)| CH8F0I AmUsiOnmoilM 9 HAlTl "wwo 

*S SB. ^dl¥[7]«j» ¥3idl*Pi![8]°l SBSS XHBimXI as S»A|3|te 1.43 012, ¥31bl¥t7]i!Il} dl¥i! [81 21 a» 

S?ASVaSfc°6IA|M^ i'll'sttf @ **** S£ ' m01 "° gJHQ. 3 life s 2011 UEHJB 
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\max (n 
m) 


XHEI a g^A-jl 
31 


XHdl * US" All 


R (%) 


Direct Red 5B 


AlbH^OPI 


510 


1.43 


2.02x10"* 


1.4 


Reactive Blue 
HE-G 




626 


1.13 


3.89x1 0 -3 


0.3 
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1.18 


3.86x1 0~ a 


Direct Solophenyl 
Violet 4BL 
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0.779 


9.11x10' a 


1.2 


Reactive Navy Blue 
HE-R 150 


3Q 


609 


0.262 


1.48x10" a 


0.6 


Disperse Yellow 
E-3 


LG 


429 


0.774 


2.35x1 0" 2 


3.0 


Disperse T/Q Blue 
S4GL 200 


LG 


776 


0.386 


3.27x1 0" a 


0.8 


Orange TGL 


Am-D[0\D\ 


419 


0.161 


8.78x1 0~ a 


5.5 



fe'AIOH 3 

¥?1bl^[7]g CH&! tfgOII 50)1 ©£f »|SS n0| 5 Ul XI 20S! ¥5HHI¥I! ^£Xflg2| MSB 3JM «|2|SH2fe Q^g 31 = 

(Direct Red) 5B(A|d|-3|0|:?|A»» MSB 4IAI01I 1 j» fgS »H0|| D»£f ^AISIOJ n0| 5 UJ XI 20°J ^dl^g ^SE«is°| §f§s nasi. 
Saia- nOI 5 y XI 2021 ^£Hd|spt! SE»IS°I SSiS XHEISIXI 8f8 S«tOfl CHSrOI 2*2|o| »2|fi gl ABiEgi gom ««« a 
2i!PII CHSKM Amax=510nmO||A|S| SSAIPIg *SSh2lD. ~ _ 

3S ™™*^'S a " 0 E S" " " ao*" as 88,3 •*"" t , ' 43013 - """ ?s SEa§a smss 8 " a s » 

S££ V > mSZ!^£'"i'tSmSS5. mmsm S *°"* *™ **" Ba s * ^ s 3 8,31 H 30 " ua 
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Xil^sJAf 


A.max (n 
m) 


*idi a mm km 


xHdl ^ SSAil 
PI 


R (%) 


Direct Red 5B 


AldH^OPI 


510 


1.43 


2.75x1 0" 2 


1.9 


Reactive Blue 
HE-G 




626 


1.13 


3.90x1 0~ a 






0.3 






662 


1.18 


3.80x1 0~ a 
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uiieci ooiopnenyi 


A| at-JtO\ J\ 


546 


a 77n 

0.779 


9.24x10 3 


1 .2 


Rci5ar»fi\/Q Mo\/v/ dim 

ntidouve iNavy oiue 
HEi-R 150 




O Art 

609 


0.262 


1 .31x10 


0.5 


uioperse leiiow 
E--3 




429 


0.774 


ft -4 ft. . 4 

2.18x10 c 


2.8 


Disperse T/Q Blue 
S-Gl 200 


LG 


776 


0.386 


3.47x1 0 -a 


0.9 


Orange TGL 


AlbhOfOI?! 


419 


0.161 


7.22x1 0" J 


4.5 | 



0|S» U0|, &D\ tfAIOII 1-2S¥EI, Kg Oil 1-3011 0>E ¥^bl¥B BEXIISe M0{| ^OUHfe 2fS ^jggf SI3|8te ?^SfCfb 51 

■ *BB ^ OJOJQ 

as. «3i baioii 3o^«Ei, era oil son noi 5 mxi 2oej ^^ibi^i sasigsi moii ^o^^ 2fs iwissb m>i 

sjb saw °aohai, erg 011 1-3011 mm ¥3)bi¥« «£xibj» a 21 §§e! UEiyia^ at Ei- 4= 21 sac*, oias aibsvei bboi 
soil m& not 5 urn 2oei ^mmm Bans 21 g^§§, sexuss saisw acn^a ^jiss jo sapj 

**8PI CHICHI BB0II 1-3011 DB ¥^b|^i! ftSHB At SB 3¥2f UI3»0I *?3| §g xHdl b|ge 4= 81 BO. 

6PI S«0ll 1-10011 O&B ¥3ibl¥B ^axflgB B §51 SICH ^31 SFBgB^ a^2^ ma&TBB 01 B 4> tfffl 

M?| ^ ahoi SPI SohHCh o 

ttAlOII 4. 

»2 fc 6-bl±(4.5-Q8|ESHH-O|0iaB-2-B)UHBH CI 81 ESBSaoi E 5.80 mgl ^^b|^[8]^ 5.0 mgi BOII ^OIB 0IS2| 2:1 £ 

° 1 H NMR(D 2 0, 500MHz): 6 4.21 (d. 16H, J=15.5Hz). 4.37-4.41 (m. 16H). 5.51 (s, 16H), 5.75(d. 16H, J=15.5Hz). 6.91 (d. 4H. J=8.6Hz), 7 
.24(s. 4H). 7.38(d. 2H. 8.6Hz) 

o^AIOII 5. 

oAl'Oiaa HIBSfSiaSBSefOiad.AJ.IO-EIIMaOHJAIBSEQIB HIM»8| = SB£SK)ia) 120.0 rngUr ¥5Hbl¥[8]i! 100.0 mgM B 
Oil ■NOia. ^ &XI8^ ^9Hdl¥[8]^ e^Oil AhOIBB E^df8IE?e?&f0| EJ|- 1 MXf LHS@ LHSSf&B0| ^ fg§| |§og 

aaaao. 

° 1 H NMR(D 2 0, 500MHz): 6 2.67(s. 16H), 4.33(d. 16H. J=15.5Hz), 5.64(s. 16H). 5.84(d. 16H. J=15.5Hz) 

6I-AI0II 6. 

°A}0IMif EI|Ea8|esasafOI£(1 .4,8.1 1-EHMa0WAiaSHIBaaiB 9BBt8l ESBS2K>ia) 13.0 mgUf ¥5Hdl¥[8]i! 10.0 mgi B 

on ^om, ^se ^ &x\ 6fs Ahoieey ehm^sie^bs^oie^ ¥^ ¥sb ^aoi ^gsisia. 

o 1 ;H NMR(D 2 0, 500MHz): 6 1.76(m ( 4H). 2.41 (s. 8H). 2.63(m, 8H). 4.30(d, 16H. J=15.5Hz), 5.58(s. 16H). 5.81 (d. 16H, J = 15.5Hz) 
o^AIOII 7. 

*>i-omiicOK^Bae! sie^m^^oih 24.2 mgm ¥3ibi^[7]^ 50.0 mgM moii ^oin. oi g^oii oii&ee ?mo\ i-omiicom&ae! 

5| t^^^dfOIE^F ¥^bl¥[7]^0|| LHSS B ^2iCf. 

0 1 H NMR(D 2 O, 500MHz): 6 1.00(d, 3H). 1.26(s, 6H). 1 .30(d. 3H). 1.56 (s. 3H). 4.35(dd. 14H. J=36.7Hz). 5.65(s, 14H). 5.88(d P 16H J= 
15.'5Hz) 

o«;A|0|| 8. 

o2 < 6-H|^(4 i 5-P8|ES-1H-ommB-2-B)UH»a! CISIES M^BIOIH 4.35 mg^ ¥31bl¥[7]^ 5.0 mg^ ^011 0\ms\ 1:1 m.± 

0 1 H NMR(D 2 0, 500MHz): 6 4.21 (d. 14H. J=15.5Hz). 4.35(s. 8H). 5.49(s. 14H). 5.72(d. 14H. J=1 5.5Hz), 6.91 (d, 4H. J=8.6Hz). 7.24(d. 2 
H. J=8.2Hz). 7.60(s. 2H). 7.60(d. 2H. J=8.2Hz) 

»3ia baioi 4-8^ Bgoi i-iooii mm ^^ibi¥^ BSExiBB &3\mm m\n mz\mi* qb mi &j\mmm ea 

sx-iio^gii ^§6f^i m 4 s siMe aoi^a. 

°BB, ^^1 t. k £0ll 1-10011 [I^E ¥3iti|^^ ^axliesi i§ gJ^OII ¥0|^ S^l ^IXfeOI ?|XloHl ^CHAi Ro| El OI^OIU 

an ^^loi^MHi- g^^o^ s[§§ oim 4^ 2ia. oi© o\mmo\ ^mmm ^n\m oisb ^ois 01^ ^jah^ah°j m 

s >>^^s 4 v ffls^i ^sfoj spi as^a. 

o^AIOII 9. 

°e#4-2f Si^i ¥H|b| 1:1 BUI8KN ^3ib|^[5]^M 1.0 mM BB3. °J2h 0|^^ BIB. U§§, ^M2I ^^£l B 

0ISB2I ^m°Sm 20.0 mM? Sb|8F5Sa. DWI3SB(MlcroCal)AJ2| M0| EI-0WI El W(VP-ITC) 2^21 DtO|3SBS£IO|EIB OlSsfOI BB 

^4=e ^asuaa. □ ^^bi^[5]^& bees oisa 5.4 x io 3 m h . die ^oie^ 3.3 x 10 2 



2006/3/16 



BEST AVAILABLE COPY 13 



WIPS PIView 3.3.3.1 



M 



_1 U^e ^OlgHj- 4.5 x 10 3 M _t . &g ^Ol^a 2.6 x 10 4 M _1 2] mm ^61220. OI2f HOI ¥^0I¥[5]^^ »aai ^ 0|£M 

2f gSJSjog geStU, &2fe 01^011 □6HAH£ Mmm M 8fH£ 0\M 0|£°J £!AH MU^HI i£gj 4> aO^: ^21^ 4 s aac*. 

4tl\ ft 3 Oil 1-5011 US ¥^HI¥H «£»S0I efgf Sj»2|2S 4*£tf 4= 2I§§ tffflfi^l flSKM St 8URe! A|±B&@(cisplatin)8 018. 

api tymaa. 

•tfAIMI 10. 

•A|^-PB££0||ggJ!P(»eigiS(ll)2.0 mgi ¥5Hd|^[8]i! 2.0 mgg SCHI ^01 0IM5J 2:1 m»JtJ\ *M ■! XPI §S ^Si^go 

s *a»ach 

° l H NMR(D 2 0, 500MHz): 6 2.63(m, 16H), 4.26-4.29(m, 16H), 5.56-5.65(m, 16H). 5.81-5.87(m. 16H) 

o&d\ argon i-5oii we ¥^di*» sesi&oi omiin^a- «?&hsi ^2^0^ oi Xll . ^ o| gi mnm gp , 98Fa 

o^AIOtl 11. 

°^'E^ 5.0 mM°J CHI S d^OIM^SJ CIM^afOIEHJ D20g^UJ- 5.0 mM°J ElSdSJ D 2 Og^M Sbl ahU-. 2f g°» 0.25 mL2f ^5Hbl¥[8]§J 
2.1. mgi ^ of 3 AH 2^ ^0I£ g^ijo^ ^ah&Ch ^JJtD\ ^^§S2§ 0HH bUOIMSS!, EIS£I. ^3id|^[8]^°l 

1:1:1 ess ifeiaao. 

°' H NMR(D 2 0, 500MHz): 6 2.84(broad m, 2H), 4.10(broad t, 1H), 4.29(01. 16H, J=15.5Hz), 4.63(s. 6H), 5.59(s, 16H), 5.83(d, 16H, J=15 
.5Hz), 6.22 (broad s, 2H), 6.77(broad d, 2H), 7.37(broad d, 4H). 8.84(d, 4H, J=6.0Hz) 

°MA|01I 12 

5.0 mM9J CHIH dfOIM^S! PM^dfOIH^ D 2 Oe^3l 5.0 mM°i ^iJSesj D 2 Om°»m ^tllffCK ^ g^j 0.25 mL2| ¥3)«l¥[8] 

* 2.1 mgs mmm ? ^b8fbai s¥ ^oie §qho § ^maci. = mm wo\m^®, §^se, ^^bi¥[8 

jbsj 1:1:1 affspi 5ie *e!»aa. 

°* H NMR(D 2 0. 500MHz): 6 3.30(broad m, 2H), 4.28(d, 16H, J=15.5Hz). 4.57 (s, 6H), 5.57(s, 16H), 5.81 (d, 16H. J=15.5Hz). 6.16(broad 
s, IH), 6.22(broad s, 1H), 6.40(broad s. 1H), 6.82(broad s, 1H). 7.01 (broad s, 4H), 7.21 (broad s, 1H), 8.64(broad s, 4H) 

otfAIOII 13. 

o^D[ 5.0 mM2J 0111 drOIM^S! CieS^OIESJ D a O S^o* 5.0 mM9J EIPJ2I D20g^e eblBQ. 0.25 mL2| ¥^bl¥[8]H 2 

.1 mgi mmm m D\m&&M S¥ ^OIE ^^^i £§>aD. 59 r^egog mm bfOIS^SI, El°i. ¥^dl¥[8]l£J 1: 

1:1 ^tf^pf 5§ sreisFacf. 

'H NMRfDzO. 500MHz): 6 1.67(s, 3H), 4.24(d, 16H. J=15.5Hz), 4.55(s, 6H), 5.55(s. 16H), 5.77(d. 16H, J=15.5Hz), 7.19(s. 1H), 7.55(br 
oad s, 4H). 8.76(broad s. 4H) 

mai oil 11-13B m\ m&ou 1-soii turn ^^di^^ ^£^imoi mitx\m ?is= owit^a eipj aj^g 
e ;h^^ 4= aa 

&^oi! 1-soii cri^ ^^di¥^ ^sexiimoi fe^ f trsesi s^^is 4- sopi ?imoi aea tymaa. 
tf/;i«i 14. 

011^ dhOIM^^n PMS^0|E(gJg: nf£f^(paraquat)) 5.0 mM D 2 0 g^Oll ¥^d|^[8]^e &Dmo\ 0\W2\ 1:1 ^fffll 

o 1 H NMR(D 2 O, 500MHz): 6 4.24(d, 16H, J=1 5.5Hz). 4.74(s t 6H). 5.55(s, 16H). 5.78(d. 16H. J=15.5Hz), 7.68(broad. 4H), 8.78(broad 4 
H) 

14S¥H ^^dl¥^ ^SXIiee tefif, STB mm MMo\ S*8lb ^^01l M§i 4= 2iii SOI ^01 CTiEfAH ^ SfSM, »^IUfe 

OI^OIIAH tffflB H^a- aOI. S g^gOll CQ-E sf^^l 121 ¥5id|^^ ^£X-||fe 09J 3?, ^Sh 9. ^^01^01 ^XH ^ CH pH 

^FilOIIAH SOII R§ pHOll/d ^^ISSSf 6 r fe ^^S HQ. 3d|H XD\ S. NHOI^U. R, R 2 
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(57) 

£P?tT 1. 

IS SA|£|£r ^5Hdl¥i! 

<of^A« 1 > 



X 

.H- N N-CHR 2 



Ri 

N N-CHR 2 

n 

v X n 

X^ O, S £ HHO\H, 

4 LHXI 202J §4=0|^3. 

B,n=6SI n. R, =H, R 2 =H, X* OS! 3^2f, n =5gJ DM, R, =CH 3 . R Z =H. X* OS! a* fe fl|£|@Cf. 
2. 

mmoii aoi*. 40, R , oi oiipi. oiipi. « Sfl ?i. oiahswi. oi±wi. an-vg?,. wi £fe nieiH^oia 

Wf»«| , &D\ R, 01 4^0|H, 

S ^tf 4. 

«f»0| 9iOiM. &D\ R, 01 MWD\0\H, 

S-?» 5. 

ai»0| aCHAH. X3f 0&! 8?. R| Hi R 2 Di 2¥ -±013. nOI 5 Sfe 7 141X1 200|*U, 

at xfe nh SEfe sei a?, 4131 Rl a r 2 * e ¥ ^011?, n oi 5 ua 2021 51s ^§2 § Sfe 12| ¥ ^ 0l¥ g o Efll 

S ; ?S6. 

Ki5"' SiaVeSI* w£S»"" 8,01 3 " a yS V5,6 '°' esi! a8 ' 2 u * 2 ° B * »« ■«« «>«> 
« &»2» ISS" 95 U "' ,05,:t, '* , 326,6,01 as§ S2AI3,S a » s = ss * " "S2» »* »«« i« H A, as 
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HN NH 



Rr}-f R, 



(10 



o 



HN MH 




X 

L — N N — CHR 2 < J 



Rt 3f R 2 i= AH^Oll 5^1 £101 4=^, C1-C302] S^l, C1-C302J »9||y3|, C1-C302J S^iy:>|, C1-C302J i^EISJI, C1-C302J 

C1-C302J ^OIH^AI^fJ}!, C1-C302J S^^il}!, C1-C302I »^API. C1-C302J »£»B3|. U ^£31. C1 -C302J ^IJ0F°I3I. 
OF&i^l . C1-C302J omilcttH^I. Ulxl^S C5-C302] AK>IBS»S3| SEfe 8||EI|£«l»B 5Ute C4-C302I A(0IB£tt«|7| v dlxl^9 SE 
^ .SilEll^ttg ^XIH 91b: 6 LHXI 302J Ofi^jg 0|¥CH£! Z°^¥EI d^EIIl. 

ng 4 LHXI 2021 S^OILK 

8t»» 7. 

ai6»oii 2^ch Ai, &:>i (b-D &3iisj em ^nfM^, 

noi 5 mxi 20 el ^^bi^^ ssaiBsoii/d 2jw oi&si ^tnei xe 5fe gjg. 

x-netwi 9io\ m , &d\ (b-D &i\\9\ *im mmm^, 

n=.'52I ¥5Hdl¥ii »£»2| 4*101 5-30%, n=6£l «£SIS| 4=M0| 30-70%, n=72l ¥31bl¥B »SE»2| 4=M0I 5-30%, n=8°J 

^3-|d|^^ £?£3I2] ^M0| 2-15 %, n=9~202i ¥3ldl¥B 4*B0| 1-10 %2i 51 ^§og §^ gg. 

B?» 9. 

HI6SWI 2iCH AH , (c-1) (b-1) B3I2] &m II 0IS8}0| HB 98101 12| ^ai^i! «£XII(n=8)B £b 

(d-1) St&t&j 12] ^^bl¥^ ^£SI(n=8)B M£|SHtH (c-1) E+3I2J gHI^OII gi& OtAHBB ¥316101 m^MZl Cfl, OIB 0Ij»8K>| SS§ 
1 BH, 01 S^e^ ^2| (e-1) EMI Oil AH SaSH, g*Oi£l Oj^o^ ¥Ei g 0H g jji^oi get 4 1S | =i^ui¥i! ^£SII(n=9-20)g 

(e-M) £>0| (d-1) B3I2] ojas £CH£i §211 g£ §aHA|91 £^o^¥El SWA) 12] ^5Hbl¥i! «Efl|(n=5 ^ 7)1 812, 1011 

Mffg ggo£¥Ei 5fS|Ai t oj ¥3HU| e^ o £ ^| (n=6)e o* fe CH S»8*fe 511 iS2£ 6lhr 

a-?» io. 

«9»«| ^01 Ai, &3| (e-1) B5II0IIAI 2^ »tfA| 12] ¥5HHI¥i! ^El(n=5 » 7)fi Sj» 0BBS2I B&gOHB OlgSIOJ »ttfA| 12| ^^b| 
*H ^££1l(n=5)2t af*^ 12] ¥^dl^i! ^£^l(n=7)S Md|S^ XI ^§2§ Sfe 

11. 

»I6»0II aiCHAH, ( a _-,) cf^flSJ &Q\, St*. 2M. 0M = (£ S3 Bti2S 0l¥CHS 22S¥9 §m Ol^Olffl. SOIU ^^IgOH 

Oil 1EH^ MgmCM, o|^9 <M- g°«2| ^^J\ 1 LH XI 12M2J XI Sfe ^S. 

12. 

(a-2) SUM (A) Oil. 0| SIN (A) 111 B[0\ 0.1 LH XI 1BSI tfB ¥^F6f01 Sftfi Cfl, 01 51 0|| 2 LUXI 2012J ^^^GIISIE (B)B 

¥:^SKW 70 LHXI 85'CCHIAH «IMA|?i B ^EH2J S^flfl B^il; H 

(b-2) 6PI B ^EH£i SZhXIIB 2^ el Pi, 01 31 Oil «3| ga«| 111 6f01 3 LHXI 712^ ^1 ¥3^101 70 UjJI 1O5lC0ilA1 S^SI 

= &^l:0 5f5f^ XI ^S^^ Sfe Sfs|A. 1S SA|£J^ ^5Hdl¥i! ^£X«2| Uli^a. 
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V 
X n 

6^1*18. Xfe O, S ££r NHOim, 

R, 9 R 2 = AH si Oil &3I2J0I C1-C302J ttSPI, C1-C302J 8P1M?| V C1-C302J 8^1 C1-C30SJ S^EIS?!, C1-C302J »a^ = 

S*API. C1-C302I »0IE^A|*H3|, C1-C302J «a^iPI. C1-C302J MAPI, C1-C302I BSSrtPI. LIMS3I, C1-C302] SrtJCHEPI. 
OhJSPI, C1-C302] omiinBH^. d|»»S C5-C302] AtOIB£STU3| E£r 6j[ Eil^^JXFS 3*2 C4-C302] AK>IB£»H3I. blxl^S SE 
fe 5j| EilSS!»B ^hX|^ &£4= 6 LflXI OUPIsl 0|¥CH£! ^o^¥Ei £@j£|2. 

nS. 4 LHXI 202] g^OICh 

S : ?» 13. 

»I1-2»0I| 910] k\, 4P| (b-2) E+3I2| e*g s^gg, 

nQi 5 lhxi 20 el ^w^m sexhbsoiiai <y^s 2jw o\&2) eaeei ^s. 

g^g- 14. 

»K2»WI SiCHAH, 6P| (b-2) B3II2| «hg ^9M£, 

n= 5oi »£»2| ^mo\ 5-30%, n=621 ¥3idl¥ij ^EX||2| 4^M0| 30-70%, n=7°j ^dl^ii »£X02| ^#01 5-30%, n=8£j 

^mmm ^E*II2| ^mo\ 2-15 %. n=9~20£l ^3id|¥^ SEH2I 4=M0| 1-1 0%2! 51 ^§2^ 8hfe ^S. 

a^tr 15. 

HIT2»0|| 210UH, (c-2) £PI (b-2) E+3I2I y§ S9MM ^Hf 0}A||£8 Olgo^Oj XHaSShOj 9^ 12| SESI(n=8)B £fe B 

31 ; : 

(d-2) »ft>4| 121 ^dl¥H SESI(n=8)B S£!SHt« (c-2) B31I2J 198011 89 O^l^g ¥^3K)| sj^Am Qm, OIB OlUf^OI sJSM 
8 813, 01 §218 ^2J (e-2) EMIOII/H xHBIEIIQ, g*CH£! 01°»osl¥E1 gOHM Xll^oKX S^±J 12| ¥^dl¥H SEMI(n=9~20)S gjfe 
B30: 91 

(e-2) £>0| (d-2) B3I2J 019^ 201 £! g8HA|31 ^^o^VEl »tt>A| ^2^ ^5Hdl¥i/ »£H(n=5 Si 7)8 SCHI 

«S2£¥6I 121 ^3iU\^m SEHMli BJI:B CH S&ofe 2!8 8tb »H. 

S^S 16. 

flllSSKHI 2*OiAi, £P| (e-2) B3I0II/H £S 1 2| ¥9idl¥i! S£»|(n=5 K 7)B 89 0||&g2J SaSOHB 01 88*01 »af&! 12] ¥5H 

bl¥^ ^£X||(n=5)2f sf^Ai 12j ^^dl¥l ^Ex1l(n=7)^ ^EI6f^ 31S ^§j£g Sffe ^S. 

a 1 ?® 17. 

»I12»0|| ?10\M. &D\ (a-2) % (b-2) B3II2I ^01, 2!^, 0^1^^ 31 a&hSS 01^0151 5o S¥Q ^eh^ mu oi^OIOj 801 

U ^^IgOHOil ^EH^ AWmOI. 31 S « S^2J ^£31- 1 LH XI 12M21 %m ^§2^ 8fe »B. 

S^SI- 18. 
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(a-3) n&&mi\m mmm (a), oi mmm (a) iss mo\ 0.1 lhxi 1S21 # §y 2 u^xi 20^21 aasrcaisiE (b)b ^^fsk^ e»e 
Qm, o\m so lhxi 1 30"coii ah *}mM3i mm &ehsj seiuchs bjii: si 

(b--3) 6pi s a mm 011 . 01 samoi iss ji^°^ skx 3 lhxi 7M°j tfg ¥^»oi 70 lhxi 105 roil ah lya^ &Jt;m stsib * 

J 

X 

HN NH 

R '-H- R < „ 5 

HN NH 

T (|,,) 

C:\j 



X 

-N N-CHR 2 

1*) — (*Ri 

-N N— CHR 2 

II 

X n 

6K?i*is, o, s se^ nhoih, 

Ri 5f R 2 ^ Ai^Oll 3-3112*0! 4*4:. C1-C302| C1-C302] C1-C302] tt^lhPI, C1-C302J »BEI2}|, C1-C302J SH^e 

^31.01-03021 ShOIH^AI^^^I, C1-C30S] &fJ*IS3|, C1-C302J S^API , C1 -C302| »£»S3I . L|^£3I, C1-C302I &fJ0h°J5|, 
OF'ej^l, C1-C302] OhOlinSiPl, b|Xl^@ C5-C3021 AJOIBS&S^I £&b 8I9I£S!X*B SJ2 2ib C4-C302J AK>IBS»B3|. blx|§h£! £ 
fe fllHSSXfB ^hX| ia &±4> 6 LHXI 3021 0|^CH£! Z^^¥Ej ^^EJH, 

ng 4 LHXI 2021 S^OIO. 

%-?m 19. 

Slf8»0|| ^CHAj, (b-3) B>||2| g|§ aUFBS. 

nOi 5 LHXI 20 oi ^5Hb|^i! ^ExHIB^OII AH 23H 0|#2| ^8§£! 31 ^S2£ Sfe »B. 

s-?tr 20. 

»I18»0|| &OUH, 6P| (b-3)2| Kg ^UfS^. 

n=fjO] ^31bl¥^ »EHI2| ^#01 5-30%, n=6°l ¥^bl^U «£»2| ^SOI 30-70%, n=7£j ¥^bl¥^ f?£X||2| 4=M0I 5-30%, n=82i 
¥5ib|^l ^£X1|2J ^gOI 2-15%, n=9-20£! ^^dl¥H »£»2| 4=M0| 1-10% S^2J 31 6fe 8S. 

S-?8 21. 

«18»0|| &OUH, (c-3) «3| (b-3) gtS liii S3 0\M\mm 0IS8KM 3QIB9»0| 12] ¥3ibl¥i! «£MI(n=8)B Ste & 

(d-3) 12J ^3ibl¥^ ^£X1l(n=8)M g£|6Hy (c-3) B3I2J ^3S0|| S3 OhAII^S ¥2^01 S|4|A|y Lf§, 01 H OjUfS^OI §21 

S 8H, 01 SJ2S^ °^2J (e-3) E^IOHAi xH£|£jI3, £CH£! Oj°»i°S¥Ei g Q|i m fl^stot 1 2| ¥5Hb|^il ^£E»l(n=9-20)B 

B3I; §J 

(e-3) (d-3) B3I2] OjH}^ 2 0i£! S^ §6HA|^ =£g£ ^^¥0 »S>*| 12] ^5Hd|¥H ^£*1l(n=5 % 7)S 82. MOil 

^^o^¥Ei af^^! 12J ¥3Hb|^ij ^£x-||(n=6)e ^fe B^I;S CH S^ofb 31 ^g. 

S : ?» 22. 

«21»0fl 2J.CH A1. (e-3) B3II0IIAI 121 ^5Hd|¥i! SESKn-5 H 7)« 13 0H&M2J ^t^gDHM 0|g5hO1 ^^oj sf» S£ 
23. 

»I18»0|| aiOIAH, (a-3) B3j| 0|| AH ae^lLH2j 3X11^^01 15 LHXI 100psi2i 3i ^§25 Shfe »H. 
S^S 24. 

*IM'880I| SiCHAH, ^^| (a-3) SI (b-3) B»2| 6hOI. 8^, »6h f filtt. OUHIM^ » S^SS 0l¥Oia £o^¥Ei 5hU OI^OICM, SOI 

14 ^}|§OH01I oj^^ ^EH^ AF88KH. §1^S 6f §^21 1 LHXI 12M21 31 ^25 ofe 

S-?» 25. 
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